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1. Direct link to deposited data {#s1005}
================================

Deposited data can be found here: <http://www.ncbi.nlm.nih.gov/genome/13521?genome_assembly_id=210853>.

Rumen harbors one of the most explored complex microbial communities. Specifically, the rumen bacteria play a vital role in several functions that include digestion of host dietary feed substrates, inhibition of pathogenic inhabitants, host immune development, and also improvement of animal product quality leading to a simultaneous increase in the interest of researchers to study the rumen bacterial population [@bb0005], [@bb0010], [@bb0015], [@bb0020]. The existence of diverse bacterial species provide the edge to ruminants for consumption of lignocellulosic biomass to obtain their energy requirements through volatile fatty acids such as acetate, propionate and butyrate generated from the degradation and anaerobic fermentation of fibrous materials. The phylotypes of rumen bacteria have been continuously increasing by the addition of 16S rDNA gene sequences. Nevertheless, a good number of these rumen bacteria classified into various taxa based on 16S rRNA sequences are still unknown and their biochemical properties need to be studied [@bb0025].

Clostridium strains have been reported to inhabit the human as well as animal gut [@bb0030], [@bb0035]. They are known to possess the potential to synthesize various organic solvents such as butanol, acetate, butyrate, lactate, propionate, and ethanol as by-products via various fermentation pathways [@bb0010]. In our study, to elucidate the microflora of rumen, we isolated anaerobic Gram positive bacteria able to grow on polyphenols as the major substrate source in the culture medium. To obtain the genome sequence, shotgun sequencing of Clostridium sp*.* NCR, was performed using the ion 316-chip and 400-bp chemistry on Ion Torrent PGM platform as per the manufacturer\'s instructions.

2. Data processing and de novo assembly {#s0005}
=======================================

The sequence reads were quality checked and filtered with a minimum quality score of 20 using FastQC and Prinseq. The reads were further subjected to De Novo assembly using GS Assembler V 2.6 resulting in the draft genome of 3,618,410 bp comprising 56 contigs of \> 200 bp in size. The average coverage of the assembled contigs was 87.85 fold. The gene annotation and screening for RNAs were performed using Rapid Annotation using Subsystem Technology (RAST) server [@bb0040], results enlisted in [Table 1](#t0005){ref-type="table"}.

3. Taxonomic classification {#s0010}
===========================

For its taxonomic placement, the contigs were subjected to BLAST against the 16S rDNA database from NCBI. The results showed best hit at \> 98% identity with 16S rDNA sequence of Clostridium difficile and *Clostridium glycolicum*, but on performing reference guided assembly with the available reference genomes it showed negligible reference coverage (\< 10% average coverage). Ribosomal Database Project (RDP) classifier placed the species under the genus Clostridium Class X1 and Unclassified Peptostreptococcaceae. Further, in silico DNA--DNA hybridization analysis estimated the Average Nucleotide Identity (ANI) to be about \~ 80% between Clostridium sp*.* NCR and various strains of the nearest published genomes, which is much lower than their expected standard ANI values between genomes of the same species viz., 95% [@bb0045]. Genomic and phylogenetic analyses designated the isolate as a novel Clostridium species, indicating its phylogenetic placement within the Clostridium genus diverged from *C. difficile* and *C. glycolicum*.

4. Genome annotation and analysis {#s0015}
=================================

Annotation showed the presence of CDS (Coding Sequence) involved in degrading chitin and also complete pathways for production of volatile fatty acids acetate and butyrate. Clostridium has also earlier been found as an important genera present in the rumen content of different animals which plays an important role in chitin degradation and produced mainly acetate, butyrate and lactate as the end products [@bb0050].

Biochemical characterization using Biolog MicroPlates (AN), the strain showed a positive reaction for the assimilation of [d]{.smallcaps}-mannitol, raffinose, trehalose; [l]{.smallcaps}-rhamnose and maltose. The isolate is able to hydrolyze starch and is negative for the reduction of nitrate to nitrite. Carbohydrate active enzymes (CAZymes) were studied and compared with the nearest *C. difficile* and *C. glycolicum* using the sequence based annotation from Cazyme Analysis Toolkit (CAT) [@bb0055]. The results showed that the isolate varied in the proportions of EGTs for various Cazy families as compared to the nearing species ([Fig. 1](#f0005){ref-type="fig"}). Glycoside hydrolase was the most abundant family, followed by Carbohydrate Binding Modules (CBM), while the glycosyl transferase (GT) and carbohydrate esterase (CE) were poorly represented. There was a single Auxillary activity (AA) EGT sequence observed in the genome related to the AA6 family that codes for the nitrophenol reducing enzyme 1,4-benzoquinone reductase (EC. 1.6.5.6). Among the GH family, further classification included the maximum EGTs for GH18, followed by GH25, GH73, GH4, GH2, GH3, GH38 and GH39. Chitinase enzyme falls in the GH18 family which was the most abundant and the CBM also involve the CBM5 family that helps in binding of the chitin moieties. Other families included the EGTs for various enzymes utilizing sugar moieties like mannose, maltose, xylan and various other oligosaccharides.

5. Summary {#s0020}
==========

Genomic analysis of the isolate gives a genetic confirmation to its chitinolytic potential. Thus, the information obtained from the whole genome sequence about the metabolic pathways of the strain helps reveal the genes coding for enzymes involved in microbe\'s role in maintaining host homeostasis and its fiber degradation potential. The sequence of has been deposited in DDBJ/EMBL/GenBank under the accession number JQHY00000000 and the version described in this paper is version JYOG01000000. After the primary analysis of the assembly described above, the sequence will be taken up for further analysis including comparison with the genome of other Clostridium species to yield better insight into the isolates' adaptation to the highly complex rumen environment and its interactions with other rumen microbes.
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Genome features of Clostridium sp. NCR.

  Features              Chromosome
  --------------------- ------------
  Length \[bp\]         3,618,410
  G + C content \[%\]   28.10
  Coding sequences      3305
  rRNA genes            16
  tRNA genes            63
